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(54) MANUFACTURE OF LIQUID CRYSTAL PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture the panel excellent in 
display quality and free from abnormal orientation by sufficiently setting 
UV curing resin adhering an extraction electrode substrate and a light 
shield substrate by the manufacturing method using liquid crystal 
dripping. 

SOLUTION: After UV curing seal resin 81 is formed at the periphery of 
the display area of a glass substrate 1 which has an extraction 
electrode 42 formed of a metallic thin film or glass substrate 1 having a 
light shield film 21 at the periphery of the display area and a liquid 
crystal material 7 is dripped by a specific amount in the display area of 
one of the substrates, the two substrates are put one over the other 
and irradiated with ultraviolet rays from the glass substrate side having 
the metallic extraction electrode 42 or both the side of the two 
substrates to set the seal resin 81. 




TdtvB .... % . 



LEGAL STATUS 

[Date of request for examination] 09.05.2000 

[Date of sending the examiner's decision of rejection] 29.07.2003 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



dfcS I AVAILABLE COPY 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ultraviolet curing mold seal resin is applied to the viewing-area periphery of either substrate of 
the glass substrate which has the drawer electrode formed with the metal thin film, and the glass 
substrate which has the light-shielding film formed in the viewing-area periphery with the metal thin film. 
Furthermore, the manufacture approach of the liquid crystal panel characterized by having the glass 
substrate lamination process which irradiates ultraviolet rays from the glass substrate side which has 
superposition and a metal drawer electrode for two substrates, and hardens seal resin after the liquid 
crystal ingredient of the specified quantity is dropped at the viewing area of one of substrates. 
[Claim 2] The manufacture approach of the liquid crystal panel according to claim 1 characterized by for 
the width of face of the drawer electrode of a field which laps with ultraviolet curing mold seal resin 
being 40 micrometers or less, and being 2.5 or less times of distance with the drawer electrode which 
adjoins further. 

[Claim 3] Ultraviolet curing mold seal resin is applied to the viewing-area periphery of either substrate of 
the glass substrate which has the drawer electrode formed with the metal thin film, and the glass 
substrate which has the light-shielding film formed in the viewing-area periphery with the metal thin film. 
Furthermore, the manufacture approach of the liquid crystal panel characterized by having the glass 
substrate lamination process which irradiates ultraviolet rays to two substrates from the both sides of 
lamination and two substrates, and hardens seal resin after the liquid crystal ingredient of the specified 
quantity is dropped at the viewing area of one of substrates. 

[Claim 4] The manufacture approach of the liquid crystal panel according to claim 3 characterized by for 
the width of face of the drawer electrode of a field which laps with ultraviolet curing mold seal resin 
being 40 micrometers or less, and being 3.0 or less times of distance with the drawer electrode which 
adjoins further. 

[Claim 5] Ultraviolet curing mold seal resin is applied to the viewing-area periphery of either substrate of 
the glass substrate which has the drawer electrode formed with the metal thin film, and the glass 
substrate which has the light-shielding film made of resin which contained the black pigment in the 
viewing-area periphery. Furthermore, the manufacture approach of the liquid crystal panel characterized 
by having the glass substrate lamination process which irradiates ultraviolet rays from the glass 
substrate side which has superposition and a metal drawer electrode for two substrates, and hardens 
seal resin after the liquid crystal ingredient of the specified quantity is dropped at the viewing area of 
one of substrates. 

[Claim 6] The manufacture approach of the liquid crystal panel according to claim 5 characterized by for 
the width of face of the drawer electrode of a field which laps with ultraviolet curing mold seal resin 
being 30 micrometers or less, and being 2.0 or less times of distance with the drawer electrode which 
adjoins further. 

[Claim 7] Ultraviolet curing mold seal resin is applied to the viewing-area periphery of either substrate of 
the glass substrate which has the drawer electrode formed with the metal thin film, and the glass 
substrate which has the light-shielding film made of resin which contained the black pigment in the 
viewing-area periphery. Furthermore, the manufacture approach of the liquid crystal panel characterized 
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by having the glass substrate lamination process which irradiates ultraviolet rays to two substrates from 
the both sides of lamination and two substrates, and hardens seal resin after the liquid crystal ingredient 
of the specified quantity is dropped at the viewing area of one of substrates. 

[Claim 8] The manufacture approach of the liquid crystal panel according to claim 7 characterized by for 
the width of face of the drawer electrode of a field which laps with ultraviolet curing mold seal resin 
being 30 micrometers or less, and being 2.5 or less times of distance with the drawer electrode which 
adjoins further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a liquid crystal panel, and 
relates to the lamination approach of two glass substrates which sandwich liquid crystal especially. 
[0002] 

[Description of the Prior Art] A Prior art is explained using drawing 9 - drawing 1 2 . The assembly 
approach of a liquid crystal panel is roughly classified, and two kinds of methods of construction are 
proposed. 

[0003] After first assembling an empty eel as the 1st method of construction stuck a glass substrate 
and shown in drawing 9 - drawing 1 1 , it is the approach of carrying out vacuum suction of the inside of 
an empty eel, and pouring in a liquid crystal ingredient using the differential pressure of the vaccum 
pressure in an empty eel, and atmospheric pressure (vacuum grouting). In the case of vacuum grouting, 
after sticking the glass substrate 1 of two upper and lower sides and fully hardening seal resin 8, a liquid 
crystal ingredient is poured in. As an ingredient of seal resin 8, a heat-curing mold and an ultraviolet 
curing mold can be chosen as arbitration according to a panel configuration. 

[0004] Although the configuration in which seal resin 8 laps with the light-shielding film 2 of a viewing- 
area periphery as shown in drawing 9 and drawing 10 to the demand of space-saving-izing of a liquid 
crystal panel is in use in recent years, when the seal resin of a heat-curing mold is used, are concerned, 
there is nothing to physical relationship with a light-shielding film 2, and seal resin 8 can fully be 
hardened. Most produced liquid crystal panels are assembled by this vacuum grouting by current, and it 
is the method of construction with which condition examination progressed most. 

[0005] The 2nd method of construction is a method of construction (dropping method of construction) 
which sticks another substrate, after trickling a liquid crystal ingredient on one substrate. Since the 
throughput of panel creation is short and the use effectiveness of a liquid crystal ingredient is also high, 
this method of construction is expected as a next-generation erector method. 

[0006] However, in order to be easy to generate turbulence of liquid crystal orientation in order that a 
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liquid crystal ingredient may contact non-hardened seal resin directly, and to stabilize liquid crystal 
orientation as much as possible, the seal resin ingredient of the ultraviolet curing mold which can be 
hardened quickly is used. 
[0007] 

[Problehn(s) to be Solved by the Invention] When manufacturing a liquid crystal panel with a dropping 
method of construction, the seal resin of an ultraviolet curing mold is used as mentioned above, but 
constraint is needed for a design and the UV irradiation approach of the viewing-area periphery of a 
panel so that the ultraviolet rays of sufficient energy can be irradiated at seal resin at this time. 
[0008] the liquid crystal panel using metal drawer electrodes, such as a reflective mold liquid crystal 
panel using reflection especially by a TFTHiquid-crystal panel and an electrode, — one of the upper and 
lower sides of a panel — UV irradiation — even if it carries out, the field which cannot irradiate 
ultraviolet rays occurs to seal resin, hardening [ of seal resin ] becomes inadequate near [ this ] the field, 
and liquid crystal orientation is not stabilized. 

[0009] For this reason, in order to create the liquid crystal panel in which the drawer electrode was 
formed with the metal using the dropping method of construction, as shown in drawing 12 R> 2, it is 
necessary to apply ultraviolet curing mold seal resin 81 outside further, and to irradiate ultraviolet rays 
90 through the ultraviolet-rays protection-from-light mask 91 from the substrate side with a light- 
shielding film 2 of the light-shielding film 2 of a viewing-area periphery. Since it became the shade of the 
metal drawer electrode 42 or a light-shielding film 2 about seal resin in a configuration of making a 
boundary region space-saving in piles, the problem that seal resin 8 could not fully be hardened was in 
the light-shielding film 2 of a viewing-area periphery as shown in drawing 9 and drawing 10 . 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is effective 
to prepare a limit in distance (the field in which an electrode is not formed: inter-electrode width of 
face) with the electrode which adjoins drawer electrode width of face for every quality of the material of 
a light-shielding film, and to irradiate ultraviolet rays from the substrate side which has a drawer 
electrode, or to irradiate ultraviolet rays from the both sides of two stuck substrates. 
[001 1] Thus, by preparing constraint in the design of drawer electrode width of face and drawer inter- 
electrode width of face The ultraviolet rays which carried out incidence into seal resin from inter- 
electrode by reflection in the light-shielding film front face of an opposite substrate, the multiple echo 
by the light-shielding film front face and the electrode surface, and dispersion according to the filler 
agent in a sealing material further The shade field of an electrode can also fully be irradiated, and the 
chain reaction of the photoinitiator in seal resin also occurs, and the seal resin of the shade field of an 
electrode can fully be hardened. 
[0012] 

[Embodiment of the Invention] Drawing 1 - drawing 6 show the cross section for the principal part of 
the TFT-liquid-crystal panel in the gestalt of operation of this invention. 1 a metal drawer electrode 
substrate and 14 for a glass substrate and 13 here A protection-from-light substrate, The light- 
shielding film of metal [ 21 ], the light-shielding film of the product [ 22 ] made of resin, and 31, 32 and 
33, respectively Red, green, a blue color filter, the drawer electrode of metal [41 / 42 / a transparent 
electrode (ITO) and ], and 5 — for a liquid crystal ingredient and 71, as for ultraviolet curing mold seal 
resin and 90, a spacer particle and 81 are [ an overcoat and 6 / the orientation film and 7 / ultraviolet 
rays and 91 ] ultraviolet-rays protection-from-light masks. 

[0013] Drawing 1 - drawing 3 are the cases where the light-shielding film made of resin in which drawing 
4 - drawing 6 contained the black pigment as a light-shielding film 22, using metal thin films, such as Cr, 
as a light-shielding film 21 is used. Moreover, drawing 1 - drawing 6 show the case where the exposure 
of ultraviolet rays 90 is irradiated from the drawer electrode substrate 1 3 side, and the case where it 
irradiates from the both sides of the drawer electrode substrate 1 3 and the protection-from-light 
substrate 14, using each sectional view. 
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[0014] It changes to drawer electrode width of face and inter-electrode width of face (width of face of 
the field in which the electrode inter-electrode [ adjoining ] is not formed) with the quality of the 
material of a light-shielding film, and approaches (from both the substrates 13 side from the drawer 
electrode substrate 13 side, and 14 sides) of UV irradiation, and as shown in (Table 4), it is restricted to 
them. 

[0015] Moreover, if the exposure of ultraviolet rays is more than fixed energy, most things for which the 
amount of UV irradiation energy affects the above-mentioned limit cannot be found. 
[0016] Next, the concrete example of this invention is explained using drawing 7 R> 7, drawing 8 , (Table 
1), (Table 2-1), (Table 2-2), (Table 3), and (Table 4). 

[0017] (Example 1) The photoresist was applied to the glass substrate [ finishing / Cr film deposition ], 
and drawing 7 and (Table 1) shown Cr pattern substrate 10 of A-0 were created through processes, 
such as UV irradiation through a photo mask, development, etching, and resist exfoliation. This Cr 
pattern has composition (simulation drawer electrode 43) which imitated the metal drawer electrode, and 
when performing ultraviolet curing for performing seal resin hardening at a back process, it is formed in 
order to make the field equivalent to the shade of a drawer electrode. The simulation electrode width of 
face 431 and the inter-electrode width of face 432 of this A-O are as being shown in (Table 1). 
[0018] 
[Table 1] 



[0019] Spreading, 200 degrees C, and heat curing of 2 hours were given for the heat-curing mold resin 
which uses a spin coater for these Cr pattern substrates 10, and consists of an epoxy resin, and the 
overcoat 5 was formed, next, FOTORISO after forming a transparent electrode (ITO) 41 by sputtering so 
that it may become 2000-2500A thickness on the whole surface — patterning was performed in the 
shape of a stripe in law, and the segment substrate 1 1 for STN liquid crystal panels was created (refer 
to drawing 8 ). 

[0020] After forming the orientation film 6 made of polyimide resin in the front face of these segment 
substrates 1 1 and the color filter substrate 12 with the common pattern of ITO prepared beforehand so 
that it may become 500-1 000A thickness, rubbing processing was performed in the predetermined 
direction so that it might be assembled as a STN liquid crystal panel. The light-shielding film 2 is formed 
in this color filter substrate 12, and this light-shielding film prepared two kinds with the thing made from 
Cr, and the thing containing a black pigment made of resin. 

[0021] Next, the ultraviolet curing mold epoxy acrylate system seal resin 81 which contained glass fiber 
of 7.0 micrometers of mean diameters in the viewing-area periphery of these segment substrates 1 1 1 
to 2% was applied by screen-stencil, and the liquid crystal ingredient 7 of the specified quantity was 
further dropped at the viewing area. At this time, seal resin 81 was formed so that it might lap with the 
pattern of the simulation drawer electrode 43 formed by Cr, and so that a viewing area might be 
surrounded. 

[0022] On the other hand, to the color filter substrate 12, 200-300 spacer particles 71 per square 
millimeter with a mean particle diameter of 6.5 micrometers made of resin with fixing material were 
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sprinkled, 150 heat treatments were performed, and it fixed to the substrate. 

[0023] Next, after seal resin 81 took out these segment substrates 1 1 and color filter substrates 12 
from lamination and a vacuum chamber in the vacuum chamber so that only one half might lap with the 
viewing-area periphery side light-shielding film 2 of the color filter substrate 12, the STN liquid crystal 
panel which irradiates seal resin 81 and shows ultraviolet rays 90 to it at drawing 8 was created. At this 
time, the exposure of ultraviolet rays 90 created, respectively what irradiated 25 mW/cm2 (it measures 
in 405nm) from the both sides of the thing and the segment substrate 1 1 to which it carried out for 5 
minutes, and which were irradiated from the segment substrate 1 1 side, and the color filter substrate 12. 
[0024] After giving 130-degree C heat annealing to these STN liquid crystal panels for 30 hours, 
electrical-potential-difference impression was carried out at the panel, and the stability of the 
orientation of liquid crystal was observed. An observation result is shown in (Table 2-1) and (Table 2-2). 
[0025] Next, the panel of these created A-O was disassembled, seal resin 81 was removed, FTIR 
analysis was performed, and the polymerization degree of seal resin was measured. A measurement 
result is shown in (Table 2-1) and (Table 2-2). 
[0026] 
[Table 2-1] 



[0027] 
[Table 2-2] 



[0028] (Example 2) The STN liquid crystal panel of drawing 8 was created like the example 1 among Cr 
pattern substrates 10 created in the example 1 using A and M (for Cr and resin, a light-shielding film 2 
is). Under the present circumstances, UV irradiation time amount at the time of hardening of seal resin 
81 was made into 1, 2, 3, 5, and 10 minutes, and the exposure was performed from the segment 
substrate side. After giving 140 degrees C and heat annealing of 30 hours to these panels and evaluating 
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the stability of liquid crystal orientation, the panel was disassembled and polymerization degree was 
measured for each seal resin in FTIR analysis. This result is shown in (Table 3). 
[0029] 
[Table 3] 



[0030] (Table 2-1) and (Table 2-2) show the degree of hardening of ultraviolet curing mold seal resin 81 
changing with the electrode width of face 431 of the metal simulation drawer electrode 43, and inter- 
electrode width of face 432, and changing with the quality of the materials and the UV irradiation 
approaches (from which glass substrate side does it irradiate?) of a light-shielding film 2 of the color 
filter substrate 12. It is thought that all the ultraviolet rays that this irradiated are because the seal 
resin 81 of the field which is reflected by the simulation electrode 43 made from a light-shielding film 2 
metallurgy group, and serves as shade of the simulation electrode 43 or a light-shielding film 2 also 
irradiates since incidence is not carried out at right angles to a substrate side with parallel light and 
many slanting light is also contained. 

[0031] As for (Table 3), when ultraviolet-rays smallness exposure energy is more than constant value 
(25 mW/cm 2 or 3 minutes), ultraviolet-rays smallness exposure energy shows that there is almost no 
effect in whenever [ electrode width-of-face 431, inter-electrode width-of-face 432, and seal 
hardening ]. 

[0032] From these results, the design condition of the drawer electrode in the case of assembling the 
liquid crystal panel using a metal drawer electrode using UV irradiation mold seal resin is determined, as 
shown in (Table 4). 
[0033] 
[Table 4] 



[0034] In addition, at this example, in order to check the stability of liquid crystal orientation, when 
hardening of seal resin was inadequate, liquid crystal orientation used turbulence and a cone STN liquid 
crystal panel under the effect, but the same hardening is obtained even if it is the liquid crystal panel of 
TN mode and others. 

[0035] Based on these results, the TFT-liquid-crystal panel ( drawing 1 - drawing 6 ) was created as 
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the condition shown in (Table 4), and it checked that it was the good panel of the display by which liquid 
crystal orientation was stabilized. In addition, in these drawings, since it was easy, to this invention, the 
illustration of a part which is not directly related omitted the TFT array etc. 
[0036] 

[Effect of the Invention] Even if it uses a dropping method of construction by preparing constraint in the 
electrode width of face of a metal drawer electrode, and inter-electrode width of face, the viewing-area 
periphery by which liquid crystal orientation was stabilized can manufacture a compact liquid crystal 
panel. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view for the principal part of the liquid crystal panel in the gestalt of operation 
of this invention (a light-shielding film is a metal light-shielding film, and seal resin irradiates a one half 
lap and ultraviolet rays to it from a drawer electrode substrate side) 

[Drawing 2] The sectional view for the principal part of the liquid crystal panel in the gestalt of operation 
of this invention (a light-shielding film is a metal light-shielding film, and seal resin irradiates a one half 
lap and ultraviolet rays at it from the both sides of a drawer electrode substrate and a protection-from- 
light substrate) 

[Drawing 3] The sectional view for the principal part of the liquid crystal panel in the gestalt of operation 
of this invention (a light-shielding film is a metal light-shielding film, seal resin all laps with it, and 
ultraviolet rays are irradiated from a drawer electrode substrate side) 

[Drawing 4] The sectional view for the principal part of the liquid crystal panel in the gestalt of operation 
of this invention (a light-shielding film is a light-shielding film made of resin, and seal resin irradiates a 
one half lap and ultraviolet rays to it from a drawer electrode substrate side) 

[Drawing 5] The sectional view for the principal part of the liquid crystal panel in the gestalt of operation 
of this invention (a light-shielding film is a light-shielding film made of resin, and seal resin irradiates a 
one half lap and ultraviolet rays at it from the both sides of a drawer electrode substrate and a 
protection-from-light substrate) 

[Drawing 6] The sectional view for the principal part of the liquid crystal panel in the gestalt of operation 
of this invention (a light-shielding film is a light-shielding film made of resin, seal resin all laps with it, 
and ultraviolet rays are irradiated from a drawer electrode substrate side) 

[Drawing 7] The top view for the principal part of the simulation electrode pattern used in the concrete 
example of this invention 

[Drawing 8] The sectional view for the principal part of the STN liquid crystal panel created in the 
concrete example of this invention 
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[Drawing 9] The sectional view for the principal part of the liquid crystal panel assembled with vacuum 
grouting in the conventional technique (seal resin all laps with a light-shielding film) 
[Drawing 1 0] the sectional view for the principal part of the liquid crystal panel assembled with vacuum 
grouting in the conventional technique (seal resin — a light-shielding film — one half — a pile) 
[Drawing 1 1] The sectional view for the principal part of the liquid crystal panel assembled with vacuum 
grouting in the conventional technique (seal resin does not lap with a light-shielding film) 
[Drawing 1 2] The sectional view for the principal part of the liquid crystal panel assembled with the 
liquid crystal dropping method of construction in the conventional technique (seal resin does not lap 
with a light-shielding film, but ultraviolet rays are irradiated from a protection-from-light substrate side) 
[Description of Notations] 

1 Glass Substrate 

2 Light-shielding Film 

5 Overcoat 

6 Orientation Film 

7 Liquid Crystal Ingredient 

8 Seal Resin 

10 Cr Pattern Substrate 

1 1 Segment Substrate 

1 2 Color Filter Substrate 

1 3 Drawer Electrode Substrate 

1 4 Protection-from-Light Substrate 

21 Metal Light-shielding Film 

22 Light-shielding Film made of Resin 

31 Color Filter (Red) 

32 Color Filter (Green) 

33 Color Filter (Blue) 

41 Transparent Electrode (ITO) 

42 Drawer Electrode 

43 Simulation Drawer Electrode 
71 Spacer Particle 

81 Ultraviolet Curing Mold Seal Resin 

90 Ultraviolet Rays 

91 Ultraviolet-Rays Protection-from-Light Mask 

431 Electrode Width of Face 

432 Inter-electrode Width of Face 
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